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ABSTRACT

Background: The main complications of the cholecystectomy are injury and bleeding. the
knowledge of the presence of cystic vein as an anatomic landmark is important to distinguish
between cystic duct and common hepatic duct, thus decreasing the iatrogenic injury of bile
duct and bleeding during the open and laparoscopic cholecystectomy. The aim of study was
to observe the calot’s triangle for the presence and number of cystic vein, a specific anatomic
landmark that can help surgeons to perform safe cholecystectomy.

Methods: this is an observational descriptive study was performed from (May 2019) to
(November 2019) through 100 patients who underwent open cholecystectomy at nangarhar
regional hospital, in Jalalabad city of Nanagarhar province Afghanistan. The presence and
number of cystic vein in calot’s triangle was evaluated.

Results: The relationship between the cystic vein and the calot’s triangle was identified in 91
(91%). One cystic vein was found in 21(23.07%) patients, while multiple cystic veins were
found in 70 (76.9%) patients. All these veins were over the cystic- common bile duct
junction.

Conclusion: The cystic vein and their relationship with cystic duct and cystic artery in calot
triangle can use safely as anatomic landmark to prevent the bleeding and CHD/CBD injury.
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Introduction

Cholecystectomy is the most common major abdominal procedure performed in Western
countries. Carl Langenbuch performed the first successful cholecystectomy in 1882, and for
over 100 years it was the standard treatment for symptomatic gallbladder stones [1].

Laparoscopy cholecystectomy was first performed in 1989 and today is widely accepted as
the gold standard for cholecystectomies [2].

The reported rate of laparoscopic bile duct injury ranges from 0.1-2.2% as opposed to the
0.1% for open cholecystectomies [3,4].

Bile duct injury is a known risk of these surgeries, such as

cholecystectomy and even an experienced surgeon is likely to at times cause some damage
despite the utmost care taken during the surgeries [5,6].
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It was reported by Ahmad et al that 9% of all patients who were taken for laparoscopic
cholecystectomy, were converted to standard open cholecystectomy and the main cause for
this was found to be the variant anatomy of this region [7].

other Various risk factors have been stated for these bile duct injuries but the common factor
is the misidentification of CBD or CHD for cystic duct in an acute case [8].

To avoid misidentification of ducts, identification of cystic duct, cystic artery and the
structures to be divided in cholecystectomy both open or laparoscopic cholecystectomy,
Calot’s triangle must be dissected and studied. Moreover, failure to define the normal
anatomy and difficult to dissect the Calot’s triangle results in increased incidence of
iatrogenic injury to biliary and portal structures [9].

Calot's triangle is an anatomical landmark of special value in cholecystectomy. First
described by Jean-Francois Calot as an "isosceles" triangle in his doctoral thesis in 1891, this
anatomical space requires careful dissection before the ligation and division of the cystic
artery and cystic duct during cholecystectomy [10].

This space usually contains cystic artery, one or two cystic veins [11].

Subsequent referral to tertiary centers for repair of transected common bile ducts resulted in
published series that outlined the mechanisms of injury [12,13,14].

Hence a detailed knowledge of the vascular anatomy of this region is important to the
surgeon to prevent hemorrhage in the Calot's triangle [15].

Methodology

The study was conducted at the surgery department of Nangarhar Regional Hospital in
Jalalabad city of nangarhar province, an eastern province of Afghanistan.

This study is an observational descriptive analysis of the open cholecystectomies surgery
which done by the team of two surgeons, equally acquainted with Open Retrograde or fundus
first procedures over a 7- months period (May 2019 to November 2019). During the surgery
we just observed the calot’s triangle for the presence and number of cystic vein.

All the cases have been selected from the patients coming to the OPD with acute and chronic
gallbladder disease. Patients excluded from the study were suspected gallbladder mass,
malignancy, and empyema.

In a total 100 cases were taken in the study irrespective of age and sex. These cases were
categorized into 2 groups: Group 1 consisting of the acute cases operated within one week
(20 cases) and Group 2 consisting of chronic gallbladder disease (80 cases) who have been
operated after 4 to 6 weeks of acute attack or later as and when they presented.

All the cholecystectomies were done taking the critical view of safety into consideration. The
calots triangle was meticulously cleared of all the fat. The cystic duct and cystic artery were
clearly delineated. The cystic vein was dissected out and was cauterized using sample ligation
and sometime ligation with stamp sutured to secure hemostasis and then the duct and artery
separately ligated.
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Results (Findings)

Out of the 100 cases taken for study, Group 1 (acute cases, who were operated one week after
medical treatment) consisted of 20 cases and Group 2 (electively operated cases) 80 cases. In
Group 1 we had to convert 6 cases to Subtotal cholecystectomy due to severe adhesion with
adjacent structures. In Group 2, 3 cases were converted. Thus 9 cases were converted (from
both groups) and were not taken into consideration in this study. From the remaining cases in
Group 1 (14), and Group 2 (77) were thus taken in the study.

Table 1: Total number of study cases with respect to group.

Total Study Conversion
Group

cases cases to subtotal
1 20 14 6
2 80 77 3

Out of the 14 cases in Group 1 (acute cases), cystic vein was very well delineated in 14 cases
(70%). Out of the 77 cases in the group 2 (chronic) cystic vein was delineated in 77 cases
(96%) Table 2.

Table 2: Percentage of cases cystic vein delineated.

Group Cases Cystic vein delineated Percentage

1 20 14 70 % In group 1 The cystic veins were dissected
2 80 7 96 % out and we found in 10 cases there were
multiple cystic veins (71%) and in 4 (29%) cases there was only 1 vein.

In group 2 Out of the 77 cases we found multiple cystic veins in 60 cases (77.9%) and single
cystic vein was found in 17 cases (22.1 %).

Discussion

Cholecystectomy is the most common major abdominal procedure performed in Western
countries. Carl Langenbuch performed the first successful cholecystectomy in 1882, and for
over 100 years it was the standard treatment for symptomatic gallbladder stones [1].

Gallbladder disease is one of the most common procedures done in the United States with
more than 1.2 million cholecystectomies done annually. Before 1991, an open technique was
the standard procedure for cholecystectomy. This usually included performing an
intraoperative cholangiogram, and patients usually had a 2 to 6-day postoperative in-house
stay. With the advent of laparoscopic surgery and the laparoscopic cholecystectomy in the
early 1990s, the gold standard for cholecystectomy has changed to a laparoscopic approach.
This method showed a 30% increase in the overall performance of elective
cholecystectomies. Today, 92% of all cholecystectomies are done laparoscopically. There are
several indications in performing open cholecystectomies, and this procedure remains an
important part of training for the general surgery resident.
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With the advent of laparoscopic cholecystectomies in the 1990s, CBD injuries increased by
three to ten times. The injury rate dropped to 0.3% but has remained the same despite better
training, preventative maneuvers, and equipment. Laparoscopic CBD injuries are typically
more complex [16].

After some period of time emerged the realization that the rate of bile duct injuries has
increased [3.4].

In 1990, Sir Alfred Cuschieri alerted the surgeons regarding the complication of laparoscopic
cholecystectomy.4 Rate of biliary injuries in LC is almost 3 times that of OC (0.2-2.2%
versus 0.2%) [4].

Stratsberg et al pointed out the importance of the critical view of safety [17].

Three criteria are required to achieve the CVS:

* Hepatocytic triangle is delineated clearly by removal of fat and fibrous tissue

* Cystic plate is dissected out

» 2 structures seen entering the gallbladder.

Cystic veins are one structure in the body which have been variously described in different
books. In the Thesaurus dictionary, it is said to be having anterior and posterior branches,
drain the neck of gallbladder and cystic duct along which they pass to enter the right branch
of portal vein. In the anatomy books, it also has been variously described. Grant’s anatomy
book describes cystic vein as draining directly to liver and venous twigs joining the branches
of portal vein [14,18].

Gray’s anatomy describes cystic veins joining near the neck of gallbladder to form either
single or double cystic veins which flow along the cystic duct and upward along the hepatic
ducts.17 Schwartz principle of surgery describes the venous drainage as variable and
generally does not run parallel with the arteries.18 Other books also vaguely describe the
cystic vein as either draining to the liver or the portal vein [19].

The study which done by Debasish Samal et all regarding the presence and numbers of cystic
veins in calot’s triangle they foundt he cystic veins were delineated intraoperatively in 80 of
the 93 patients. The relationship between the cystic vein and the Calot triangle was identified
in 80 (86.02%) of the 93 patients. One cystic vein was found in 53 (66.25%) patients, while
multiple cystic veins were found in 27 (33.75%) patients. All these veins are above the cystic
common bile duct junction [8].

In our study, we delineated the cystic vein intraoperatively in 91patients. The relationship
between the cystic vein and the calot’s triangle was identified in 91 (91%). One cystic vein
was found in 21(23.07%) patients, while multiple cystic veins were found in 70 (76.9%)
patients. All these veins were over the cystic- common bile duct junction.

Conclusion

In the present study cases was the presence of cystic vein/s between the cystic duct and cystic
artery. A vein is seen running longitudinally along the cystic duct or adhered to it. They are
usually seen to lie between the infundibulum of the gallbladder and the junction of cystic duct
and common hepatic duct or Common bile duct. They can be either multiple or single in
nature. They do not cross the CHD/CBD. So, the surgeons can use safely the cystic vein as
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specific anatomic landmark in calot’s triangle to prevent the bleeding and CHD/CBD injury.

Acknowledgments

Authors would like to thank chief of General surgery department of Nangarhar regional
hospital, to provide facility in this study.

References

10.

11.

12.

13.

14.

Schwartz SI. Principles of Surgery. 8th ed. New York: McGraw-Hill; 2004.

Gallstones and Laparoscopic Cholecystectomy, NIH Consens Statement. U.S.
Department of Health and Human Services. 1992;10(3):1-20.

Nuzzo G, Giuliante F, Giovannini I, Ardito F, D’ Acapito F, Vellone M, et al. Bile duct
injury during laparoscopic cholecystectomy. Results of an Italian national survey on
56591 cholecystectomies. Arch Surg. 2005; 140:986-92.

Gigot JF. Bile duct injury during laparoscopic cholecystectomy: risk factors, mechanisms,
type, severity and immediate detection. Acta Chir Belg. 2003; 103:154-60.

Viste A, Horn A, Ovrebo K. Bile duct injuries following laproscopic cholecystectomy.
Scand J Surg 2015; 104:233-37.

Renz BW, Bosch F, Angele MK. Bile Duct Injury after Cholecystectomy: Surgical
Therapy. Visc Med 2017; 33:184-90.

Ahmad S, Khan N, Asmatullah. Anatomical variations of hepatobiliary triangle in
patients operated laparoscopically for gallbladder diseases from Lahore and Sahiwal.
Punjab Univ J Zool 2016; 31:047-52.

Samal Debasish, Sahoo Rashmiranjan, Mishra Priyadarsini Sujata, Maiti B. Krishnendu,
Patra Kalpita, Sahu Chandra Mahesh. Cystic Vein: a guide for safer laparoscopic
cholecystectomy. Int Surg J. 2017 Oct;4(10):3238-3241 http://www.ijsurgery.com
http://www.ijsurgery.com

Way LW, Stewart L, Gantert W. Causes and prevention of laparoscopic bile duct injuries:
analysis of 252 cases from a human factors and cognitive psychology perspective. Ann
Surg 2003;237(4):460-9. http://www.ncbi.nim:nib:gov/entrez/query.fcgi?cmd Retrieve
and db = pub med & dopt = Abstract and list.

Clin Anat. 2013 May;26(4):493-501. doi: 10.1002/ca.22170. Epub 2013 Mar 21.
Gray’s Anatomy. The anatomical basis of clinical practice. Editors: Susanstandring
2008;40" edition.

Peters JH, Ellison EC, Innes JT, et al. Safety and efficacy of laparoscopic
cholecystectomy: a prospective analysis of 100 initial patients. Ann Surg. 1991; 213:3—
12. [PMC free article] [PubMed] [Google Scholar]

Davidoff AM, Pappas TN, Murray EA, et al. Mechanisms of major biliary injury during
laparoscopic cholecystectomy. Ann Surg. 1992; 215(3):196-202. [PMC free

article] [PubMed] [Google Scholar]

Boileau Grant JC. Anatomy. 6th ed. Baltimore: Williams and Wilkins; 1972 [Google
Scholar]

Volume-3 | Issue-4 | December, 2017 | Paper-1 5


http://www.ijsurgery.com/
https://www.ncbi.nlm.nih.gov/pubmed/23519829
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1358303/
https://www.ncbi.nlm.nih.gov/pubmed/1824674
https://scholar.google.com/scholar_lookup?journal=Ann+Surg.&title=Safety+and+efficacy+of+laparoscopic+cholecystectomy:+a+prospective+analysis+of+100+initial+patients&author=JH+Peters&author=EC+Ellison&author=JT+Innes&volume=213&publication_year=1991&pages=3-12&pmid=1824674&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1242421/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1242421/
https://www.ncbi.nlm.nih.gov/pubmed/1531913
https://scholar.google.com/scholar_lookup?journal=Ann+Surg.&title=Mechanisms+of+major+biliary+injury+during+laparoscopic+cholecystectomy&author=AM+Davidoff&author=TN+Pappas&author=EA+Murray&volume=215&issue=3&publication_year=1992&pages=196-202&pmid=1531913&
https://scholar.google.com/scholar?q=+Boileau+Grant+JC++Anatomy+.++6th+ed.++Baltimore+:++Williams+and+Wilkins+;++1972+
https://scholar.google.com/scholar?q=+Boileau+Grant+JC++Anatomy+.++6th+ed.++Baltimore+:++Williams+and+Wilkins+;++1972+

m I(JESBELEINCATION International Journal For Research In Biology & Pharmacy ISSN: 2208-2093

15.

16.

17.

18.
19.

Mohan de Silva, Senior Lecturer and Dayasiri Fernando, Professor, Department of
Surgery, Faculty of Medical Sciences, University of Sri Jayawardenepura, Nugegoda.
Ceylon medical journal Vol. 46, No. 1, March 2001 page 33.

Grau-Talens EJ, Motos-Mic6 JJ, Giraldo-Rubio R, Aparicio-Gallego JM, Salgado JF,
Ibafiez CD, Mangione-Castro PG, Arribas-Jurado M, Jordan-Chaves C, Arias-Diaz J.
Small-incision cholecystectomy (through a cylinder retractor) under local anaesthesia and
sedation: a prospective observational study of five hundred consecutive

cases. Langenbecks Arch Surg. 2018 Sep;403(6):733-740. [PubMed]

Strasberg SM, Hertl M, Soper NJ. An analysis of the problem of biliary injury during
laparoscopic cholecystectomy. J Am Coll Surg. 1995; 180:101-25.

Gray H. Anatomy of the Human Body. 13th ed. Philadelphia: Lea and Febiger; 1985.
Madden JL. Atlas of techniques in surgery. 2nd ed. New York: Meredith Publishing Co;
1964.

Volume-3 | Issue-4 | December, 2017 | Paper-1 6


https://www.ncbi.nlm.nih.gov/pubmed/30218192



